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LEVIN v. 6. 
‘Engineering - ‘Wind. waves: 
“Gard 1/1 Pub, 22 + 6/52 
Authors “ re v. G. 
Title J a 4 CCT SORE on the generation and seat of wind waves on - 
a the surface of a Uquid 
| Periodical Dok ‘AN. SSSR 101/b, 615-618, Apr 1, 1955 
ee that the wind velocity (U) is known, a method is described for the 


theoretical computation of the amplitude of wind waves on the surface of 


a liquid, Conditions under which the turbulent movement of a liquid is 
formed and the effect of this turbulent movement on the generation and 
damping of the waves are discussed, Formulas, which allow the theoretical 
figures to be compared with the experimental data are ess Eleven 
references: 1 German, 3 English and 7 USSR (1925-1954 Graph 


Acad. of Sc., USSR, Institute of Physical Chemistry 


~ heademician M. A. Leontovich, December 22, 1954 
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LEvich, VG 
6=14-14/35 
AUTHORS! Levioh, V.Ge 9 Myanlin, VAs 7 - 
Motion of Meroury Drops in a Field of Gravity ant in « Kage 
ioe Field (Dvizheniye rtutnykh kapel' v pole tyashes 
pole) 


- USSR) 
PERIODICAL: Zhumal Piszicheskoy Khimii, 1957) Vol. 34, Nr 11> Pre 2453-2457 ( 


4g investigated, 
drops in the eleotrolyte he Bs 
eutiame ae rie tote oF ten 4s, located in the field of Gate tn a 
tio field, The computation, which wes penige Liowings Besides the 
ee h the drop was located, resulted in the fo. oT eotion of the drop 
vee fall in the field of gravity an additio Tela of gravity 
In rested in a direotion wie) ee +0 the velocity of motion 
tio field. The vaiu Slavic 
re i sia Srier of magnitude is evaluated. There is 1 
reference. 
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20-3-23/52 
AUTHORS Koutetskiy, Yao » Levich, V. G. 
_ 
“PITLEs ge of a Rotating Disk-Electrode in the Btudy of 
Kinetico and Catalytic Processes in Electrochemistry (Primencniye 
P yrashohayushchegosya diskovogo elektroda k 4zucheniyu kinetiches- 


kikh 4 katalitichakikh protsessov V elektrokhinii ) 


PERIODICAL: Doklady AN SSSR, 1957, Vole 117) Kr, 3, pp» 441 - 444 (USSR) 


ABSTRACT s The present paper shows that the rotating disk as 4 device for the 
investigation of kinetic and catalytic currents offers considerable 
advantages as against the droplet eleotrode. Unlike what is the 

case with the simple electrode, processes on the rotating disk take 
place during steady operation. It is just this that facilitates the 
easy derivation of the formulae for the computation of complicated 
cases of reactions. This i8 an essential condition for the otudy 
of the velocities of kinetio reactions» Besides, the study of stea- 
dy processes is also experimentally more simple. Finally, it is 
possible, in the case of the disk, also to vary experimental con- 
ditions considerably by modifying not mly the pH-value of the s0- 
lution, but also the rotation velocity of the disk. The authors do 
not intend here to deal with the entire manifold of the various 

Card 1/3 kinetio and catalytic processes, but the present paper explains 
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the characteristic method for the golution of problens occurring 
‘ during the study of kinetic and catalytic processes on the basi3 
of individual examples. As a first example a kinetic quasi-steady 

process is investigated, which develops in accordance with the 


acheme =, Ky gp (volum), A—> © (electrode). The computation 


kK 
ie followed step by step. In the second characteristic example the 
volume reaction for the scheme 5, x B ia defined and ic chu 


k 
of bimolecular character. There are 7? referencesy 4 of which are 
Slavic. 
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mid Akademii nauk SSSR) 
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AVAILABLE: Library of Congress 
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Theory of &n electric double layer at the boundary of & 


metal ~ electrolyte interface. Nek. vop.insh.fis. (ete) 
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_ formula for the diffusion ourrent. obtained by Levich, are 


Ivanov, Yu. B.,_ Levioh, V, Ga —— 16-32=3-14/43 
The Convective Diffusion in a Binary Liquid System in 
the Critical Region 

(Konvektivnaya diffusiya v dvoynoy shidkoy sisteme v 
kritioheskoy oblasti ) 


Zhurnal Fisicheskoy Khimii, 1958, Yo). 32, Nr 3, 
pp. 592-597 (USSR) 


Gibbs (ref 1) had already observed that the motive 

force of the diffusion process represents the gradient 

of the partial (chemical) potential. The vanishing of the 
diffusion coefficient at the oritical point in liquid 
binary systems was for the first time observed by I. R. 
Krichevskiy et al (ref 2),and (in the same laboratory) more 
exactly ‘  * by Yu. Ve Dsekhanskaya (ref 3). In her 
determinations ,the latter used a rétating Aisk. of compressed 
terephthalic acid, for Which: the process of 
solution was investigated . using triethylamine. 
The results of the solution-velooity values of the rotating 
disk at 290° K, measured and calculated according to the 
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The Convective Diffusion in a Binary Liquid Systes in the 16-32-3-14/43 
Critical Region 7 ; 


graphically represented. It is found that the applied 
formula and the theory of convective aiffusion 

respectively, are not to be applied to the oritical region, 
There, . the: depénderice" of the diffusion coefficient xndof the 
golutién on the. concéntration -of rte dixfasiig ‘aubstence met be 
teken iatg eccouht. 

; . Prom the mathematical derivations 

which were performed, it.foblowe among otherd: that. the 

calculations can be performed near the disk with the 

application of the derivation according to Karman. From a dia- 
gram. giving the theoretical and experimental alves’ of tiie dependence 
the flow (4) at the surface of..the- disk, on the solution 
concentration 0, where both values coincide well, it follows 

that the obtained expression of the density of flow possesses 

a general character for all solutions and for the’ ¢ritical 

domain of concentration,’ where the flow of substance 

possesses & low dependence on the concentration o andis =. 
proportional to Vw . The numerical value of the Qoefficient 

. and its depenfirne th co, are connected with some values of 

Card 2/3 constants and can possess aifferent values in different 


TSG REEMA S 


APPROVED FOR RELEASE: 08/23/2000 


CIA-RDP86-00513R000929510016-8" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929510016-8 


The Convective Diffusion in w inary Liquid Sysven an the 76-32-3-14/43 
Critical Region 


solutions. There are 4 figures and 4 ruferences, 4 of 
which are Soviat. 
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Koutetskiy, Ya., Levich, V. G. SOV/76=-32-7-17/45 


The Application of the Rotating Disk Electrode for the In- 
vestigation of Kinetic and Catalytic Processes in Zlectro- 
chemistry (Primeneniye vrashchayushchegosya dinkovogo elektroda 
k izucheniyu kineticheskikh 1 kataliticheskikh protsesgov v 
elektrokhimii) 


(USSR). fizicheskoy khimii, 1958, Vol, 32, “r 7, pp. 1565-1575 
USSR 


The electrode reactions, the course of which is closely con- 
nected with chemical side reactions in the volume of the 
solution, have rocently been investigated systematicelly. ‘he 
reactions may be divided into two groups: the so-called kinetic re- 
actions in which one of the products of the chemical reaction 
in the inner volume of the solution diffuses to the electrode, 
and entera into the electrode reaction; this can be represent- 
ed by the scheme 


exchange electrode 
k 

nA a mB B--—-—C 
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The second group are the catalytic reactions in which the 
substance participating in the electrode reaction is partly 
regenerated in the exchange reaction into which products of 
thejelectron reaction enter; this tukes place according to the 


scheme: exchange electrode 
nA + mB->¢ c >1LA 


The investigations of these two types of reactions have hither- 
to been carried out by means of the dropping mercury electrode, 
it is, however, assumed that the method mentioned in the title 
offers some advontages, as the processes take place within 
thefsteady regine; thus, calculation formulae forcomplicated 
reactions may be obtained. On the other hand in the case of 
disk electrodes besides the properties of the solutions also 
the angular velocities of the rotation may be modified within 
a wide interval, by which fact the experimental technique is 
simplified. By means of some examples of kinetic and catalytic 
processes the limit-diffusion currentc at the surface of the 
disk electrode are calculated. A kinetic process of quasimo- 
rr aoe, ee aby 
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SOV/76=39=7-17/45 
The Application of the Rotating Disk Zlectrode for the Investigation of 
Kinetic and Catalytic rrocesses in Electrochemistry 


lecular character is investigated as first exemple as the 
constants of the reaction velocity As > B depend on the con- 
centration of any of the substances D’ being in the solution. 
The calculations were osrried out for the case D f D, in 

the convective diffusion according to f. R. Dogohnize] they 
are printed in the DAN USSR. A value by of the thickness of 
the layer of the solution at the electrode surface is de- 
termined in which the reaction takes place kinetically (not 
in equilibrium). The authors montion the paper written by 
Budevokiy (Ref 6) in which reactions of bimolecular character 
as well as catalytic reactions of e quasinoleculur ch. racter 
are described. There aro 6 references, 5 of which are Govict. 


ASSOCIATION: Akadeniya nauk SSSH,Institut ficicheskoy khindd ,ifonkva) - 
Chekhoslovatskays Akademiya neuk Institut fisicheskoy rninii, 
Praga 
(Moscow ,Institute of Physical Chemistry, AS USSR5~ ~r-gue 
Inotitute of Physical Chemistry of the Czechoslovakian Aca- 
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10(4); 24(8). PHASE I BOOK EXPLOITATION 80v/3288 
Levich,.-Veniamin Grigor ‘yevich 
eae oa a thai da on ceeenerenr einen 


Fiziko-khimicheskaya gidrodinamika ( Physicochemical Hydrodynamics ) 
2d ed.; rev. and enl. Moscow, Fizmatgiz, 1959. 699 p.: Errata 
Slip inserted. 5,000 copies printed. 


Ed.: Yu. A. Chizmadzhev; Tech. Bd.: 8. N, Akhlamov. 


PURPOSE: This. book is intended for scientific workers, physicists, 
chemists, and advanced students of Pheorettcet physics and phys- 
ieal chemistry. 


COVERAGE: This book provides systematic treatment of problems in 
physicochemical hydrodynamics, i.e., studies on the influence of 
the moverient of liquids on chemical or physicochemical changes 
as well as the influence of physicochemical factors on the move- 
ment of liquids. Studies are’ based on the work carried out in 

the electrochemistry section of the Institute of Physical Chem- 

istry of the Academy of Sciences. This second edition differs 
from the first by ineluding new findifigs on the theory of heat 
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LEVICH (V. G.) 


"On the Thpory of Convective Diffusion" 
report to tbe submitted for the Session of the Theoretical Division of the 


Electrochemical Society - Spring Mecting, Philadelphia, 4-7 May 1959. 
Abst. available E, 3,128,664 


Institute of Electrochemistry, Leninsky Prospekt 31, Moscow 
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5(4) sov/716-33-5-23/33 
AUTHORS: Dogonadze, R. R-, Lawich, v. G., Chizaadzhev, Yu. &. (oscom) 
TITLE: Calculation of the Electrochemical Protection (Raschet elektro- 


khimicheskoy zashchity). 1- A Process Determined by the Rate 
of the Electroohenical Reaction (1. Protscss, opredelyayushchi- 
ysya skorost'yu elektrokhimicheskoy reaktsii) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 5» 
pp 1111 - 1118 (USSR) 


ABSTRACT: The system protector - metal is an electrolytical cell. Since 
the calculation of this systea is complicated because of 

great potential shifts and the eftect of concentration pola- 
rization, a simplified model is investigated ao a first 
approximation. The concentration polarization is neglected, 
the metal considered as being weakly polarized, the protector 
as strongly polarized. The calculation by means of successive 
approximation shows that in slight intervals the presupposi- 
tion of the weakly olarized metal beco.es unrealizable. A 
second model (Fig 1) io investigated; a current with a con- 
stant density J flows on its projector, a current xith con- 


Card 1/2 stant density 5, at both sides, whercas the current density 
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Calculation of the Electroche 


mical Protection. 
1. A Process Determined by th 


o0V/'76=35 -5-23/33 
@ Rate of the Electrocher 


{eal cuction 
becomes zero at a Breat distance, 
(Fig 3) is a reasonable approximat 
protector which are great as compa 


e to Academician Aon. 


the problem and to I. 1. Rozenfel'd 
for judging the investigation. There arc 4 figures and 6 


Which are Soviet. 
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AUTHORS: wl 


evioh, V. Gs,Corresponding Member, g0v/20-124-1-34/69 
8 USSR, Dogonadze, R. R. 


TITLE: The Theory of the Radiationless Electron Transitions Between 
Ions in Solutions (Teoriya bezyzluchatel'nykh elektronnykh 
perekhodov mezhdu ionami v rastvorakh) 


PERIODICAL: (aeae Akademii nauk SSSR, 1959, Vol 124, Nr 1, pp 123-126 
USSR 


ABSTRACT: According to the authors’ opinion, all theoretical papers 
dealing with this subject neglected to take proper account of 
the influehce exercised by the solvent. In the present paper 
the solvent is considered to be a set of atoms which perform 
small oscillations round fixed positions of equilibrium. In 
the case of an electron transition that is considered to be a 
radiationless transition of the complete electron-solvent 
system, a certain number of oscillation quanta (phonons) is 
absorbed (or emitted). Calculations were carried out in 
adiabatic approximation and the atoms of the solvent were 
selected in form of a slow subsystem and the electron as a 
fast subsystem. The Hamiltonian of the complete system 
H(x, q) = H(x) + H(q) + V(x, q) consists of the electron part 
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H(x) = ~*/2m) v2 


S0V/20-124-1- 34/69 


+ U(x, R), of the Hamiltonian of the 


Oscillating atoms H(q) = (1/2) few (q? 2 
2 "x5 z ) and of the 


An. expressi 
of th on 
interaction, rf tae the principal pa ® system. If the 


cee 2/5 betel Finally, the &COustic 
4quids under investigation 
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anharmonic condition into account. Also for this case a 
formula for the transition probability is written down. If 
the acoustic branch plays the essential part, deviation from 
linearity begins atr~240° K. There are 10 references, 2 of 
which are Soviet. 
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AUTHORS: Vdovin, ru. 4., ; S0V/20-124-2-34 /74 
. Levich, Yat, Corresponding Member, AS USSR, 
Myamlin, V. A, 
TITLE: The Volt-ampere Characteristic of the Contact Electrolyte- 


elec tron-semiconduotor (You! t-ampernaya kharak teristika 
kontak ta elek trolit-elektronnyy Poluprovodnik) 


PERIODICAL: Cosany? Akademii nauk SSSR, 1959, Vol 124, Nr 2, PP 350-353 
USSR 


ABSTRACT; An oxidation-reduction reaction of the type at 4 es A is 


@ssumed to accur during Passage of the current. Por Teasons of 
greater Simplicity it is assumed that the ion concentration 


ite supply from the interior of the 80lution is not a limiting 
stage of the above-mentioned reaction. The potential dro 
in the electrolyte is neglected, which 1s justified 1f the 


are written down, he amperage, the charge 


n the semiconductor 
(e > 0) 
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divE . ~(4xe/a )(n - (n2, /n)) Here u denotes electron 
mobility, n - their concentr Nee - the concentration 
of the electr at is sufficie 
the contact. 
.« The above- 
written down in 
= 0 (dy/dt) = 2 - (4/2), 
Contrary to » concentration in a semi- 
conductor ma A generalized formula for 
the slowed- ten down. An auxiliary 
function is for the solution of the dimensionless 
the equation for thia auxiliary function for 
solved (A« 1). An expression is written 
re voltage drop in a Helmholtz layer and in 
deduction of the ohmic volta 
After some an expression is o 
volt-ampere C. Next, the currents flowing in the 
locked direction 6re investigated. In this case the width of 
Card 2/3 the united layer increases, and an expression for the 
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Volt-ampere Characteristic Corresponding to thig Cage ig 
written down, In this case the dependence of the Potentia} on 
amperage ig essentially determined by Tafel's law. The 
authors then deal with the NoOn-locked direction, The 


taking Place in the Semiconductor 4nd on the Properties of the 
Semiconductorg, The discussed System hag marked Tectifier. 
Properties under the ¢ 

of this Paper apply also if different reactiong Predominate 

at different directions of the Current, There arg 4 references, 
3 of Which are Soviet, 
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TITLE: 
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ABSTRACT: 
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S0V/20-124-4-39/67 
Levich, V¥. G., Corresponding Member, AS USSR 


= 


fe aces aR ach ai 
On the Theory of the Non-equilibrium Double Layer ( K teorii 


neravnovesnogo dvoynogo sloya) 


Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 4, pp 869-872 
(USSR) 


The author endeavors to synthetize two previous hypotheses 
concerning this phenomenon; in this connection he takes the 
deviation of the concentration of the discharging ions in 

the double layer (during passage of the current) from the 
equilibrium concentration and also the finite rate of the 
discharge reaction into account. In this connection it is 
assumed that the current density is low compared to the dif- 
fusion limiting current, so that variations of the concentra- 
tion of the reacting particles inside the solution beyond 

the boundaries of the double layer can be neglected. It is 
further assumed that the solution contains an addition of an 
indifferent electrolyte, in which case the concentration c 

of the reacting ions is very low compared fo the concentrations 
cy and Cs of the non-reacting ions. The carrying-over equa- 


tiona of ions are written down and the denotations occurring 
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therein are explained. The potential of the field satisfies 
‘a Poisson equation. Also the boundary conditions are given, 
Near the electrode the distribution of the potential and of 
the concentration ia investigated only in the diffuse part 
of the double layer. Expressions are derived for the charge 
coefficients and for the current density j. The complete 
course of the function S(P,) is expressed by a curve with 


a minimum and a maximum. At certain valuea of the constants 
approximation of the minimum and maximum may lead to the 
formation of a region on the curve in which amperage depends 
relatively little on Go The structural details of the 


double layer were not considered by this paper. Particular 
interest is also caused by thefformation of ion-pairs or ion- 
complexes of the type KS,0, in the case of the reduction of 
2%. 
, $45 
pairs take part in the reaction, in which case the equilibrium 
between the ion-pairs and their -components is conserved in 
the interior of the solution. 2) In the other limiting case 
the concentration of the ion pairs in the interior of the 
solution is very low and the rate of reaction is determined 
Card 2/3 by the ‘rate at which these ion-pairs are formed within the 


. The following two Limiting cases are possible: 4) Ion- 
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double layer. The author thanks Academician A. 
for a useful discussion of t 


present paper, There ara 10 
ASSOCTATION: Institut elektrokhimii Akademii nauk SSSR 

a for Electrochemistry of. the Academy of Sciences, 
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he problems dealt with by the 


references, 9 of which are Soviet, 
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AUTHORS: Ivanov, Yu. B., Levich, V. G., Corresponding Member, AS USSR 
TITLE: The Investigation of Unstable Intermediate Products of Electrode 


Reactions by Means of the Rotating Disk Electrode (Izucheniye 
nestoykikh promezhutochnykh produktov elektrodnykh reaktsiy s 
pomoshch'yu vrashchayushchegosya diskovogo elektroda) 


PERIODICAL: eed Akademii nauk SSSR, 1959, Vol 126, Nr 5, pp 1029-1032 
USSR 


ABSTRACT: A. N. Frumkin (Ref 1) suggested to investigate the intermediates 
of electrode reactions by means of convective diffusion, i.e. 
the intermediate products forming on one electrode are collect- 
ed by a second electrode spatially separated from the first. 
The ring disk electrode described in reference 1 proved to be 
hydrodynamically an optimum. The first electrode (Zone 1) forma 
the inner circular surface of the disk; here, the electrode 
reaction A B° takes place. The particles of the intermedi- 
ates are moved onto the outer annular electrode (Zone 3) which 
is separated from the ianer circle by an annular insolating 
layer (Zone 2). The equation of the convective diffusion is 

Card 1/2 written down, and the boundary conditions are fixed for the 
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ent with the experi. 
ermination of the 
transformation constant k, © genera) case is of interest 
8 of the intermediate undergo transforma- 
tions in the solution, @-8- by reaction with water, This problem 
is soon to be dealt with. There are 5 references, 4 of which 
are Soviet, 
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ee 


Vdovin, Yu. 4.3 Levich, V. G., SOV/20-126-6-42/67 
Corresponding Membe y AS USSR} Hyamlin, V. A. 


The Anodic Solution of Germanium (Anodnoye raotvoreniye 
germaniya) 


(osens Akademii nauk SSSR, 1959, Yol 126, Hr 6, pp 1296-1299 
USSR 


The results of germanium inveatigations hitherto obtained 
(Refs 1-4) permit already the drawing of conclusions as to the 
reaction mentioned in the title, although there are atill 
contradictions. It is certain that a saturation current occurs 
in the dissolution of electronic germanium, whereas it lacks 
in holes germanium. In currents that are considerably smaller 


o 
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The Anodic Solution of Germanium SOV/20-126-6-42/67 


ie r/m. After several simplifications tne voltampere char- 
acteristic (21) is found by means of a system of equations 
(1) - (4) for dz/dt, dA/dt, dy/dt, dp/dt and below the entura- 
tion current the logarithmic dependence of the potential upon 
the current is confirmed. The following is derived for the 


2 2 n 
sat * on, De u (1 +2) (23) 
(By = concentration of the electrons in the semiconductor, 


saturation current: j 


Dy= diffusion coefficient of the holes, « = electron charge, 
u’ = mobility of the electrons, 4 » specific resistance, 

L'a diffusion length of the non-basic charge saan Under 
consideration of the data given by J. B. Flynn (Ref 4) it holds 
that n/r = 3. Thus, the reaction on the surface requires 1 
hole, and 3 electrons,are liberated. The values deviating 
herefrom, found in other papers (Refs 2,10), are likely to be 
due to surface effects. There are 10 references, 4 of which 
are Soviet. 
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8/076/60/034/010/016/022 
1¥8300 15 DD, 1138, 44 B015/B064 


AUTHORS : Dogonadze, R. R., Levich, ¥. G., Chizmadzhev, Yu. A. 
I 


TITLE: Theory of the Electrochemical Protection. II. Reactions With 
Diffusion Control \8 


PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 10, 
pp. 2320 - 2327 


EXT: In a previous paper (Ref. 1), the authors determined the distribu- 
tion of the potential in a system consisting of a metal (cathode) and a 
protector (anode), however, without taking account of the concentration 
polarization. In practice, however, metal corrosion frequently takes place 
in the presence of dissolved oxygen. The oxygen concentration may, how- 
ever, be so low that the total rate of the corrosion process in the system 
metal - protector depends on the access velocity of oxygen. The present 
paper investigates this case. Since the acces. of oxygen in mixing through 
the solution Gehich is mainly the case in practice) depends on the con- 
vective diffusion, the most simple case, i.e. the convective diffusion to 
the surface of a rotating metal disc which is in the center of the 
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protector, was chosen. In contrast to the experiments by Wagner 
(J.Electrochem.Soc. 24, 380,1957), in the present case the diffusion 
current has the same value in all points of the system. The conditions 
are discussed under which it is possible to separate the surface of the 
protected metal into diffusion- and kinetic regions, and the corresponding 
equations are derived. By means of the Legendre polynomials equations are 
derived for the case in which the metal can be regarded as non-polarizable 
in the kinetic region. There are 2 figures and 6 references: 5 Soviet and 
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AUTHORS: Levioch, v.°G.; Corresponding Menber AS ‘USSR, ‘Dogonad2e@, R. R. 
- PITLEs An Adiabatic Theory of Electron Processes in Solutions 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vols 133, Kot 1s 
pp: 158 - 161 os 


"ext: The present paper deals with the further development of the 
theory of electron processes 1B polar solvents. For the solvent the 
authors define the conception P(z) of specific polarisation and for the 
system ion ~ electron ~ solve t, they write down the Hamiltonian (1) 
H(#,q) = H,(#) + B (a) +V (8a) H, relates to the kinetio energy of 


the electron, the energy of the interaction between eleotron and ions, 48 
well as to a term taking the influence exerted by the static polarity B, 
upon the electron into account. A, relates to the kinetic and potential 


energy of the solvent as dependent on the polarization ? produced py hg 
electron. Yee 4a the potential enerey of the electron in dependence on /- Ve 
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AUTHORS: Levich, V. G., Corres 


ponding Member of the AS USSR and 
hev, Yue Ae 


TITLE: Convective Instability in an Electrochemical System 
PERIODICAL: Doklady Akademii nauk § 


SSR, 1960, Vol, 134, No. 2, 
Pp. 380-383 


opping mercury electrode. This discovery has 
been made by A. Ye, Gokhshteyn and A. N. Frumkin (Ref. 1). The authors 
the part played in this effect by a tangential 
movement on the surface of the Hg drop. Thoy Proceed from the similating 
scheme shown in Fig. 2: a = radius of the drop; z = axis with respect to 
which the distribution of ionic concentrations and potentials is 
invariant, and which depends only on the radius r and the angle 6, 


Gerrery5 


\ eee 
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s/020/60/ 135/006/026/037 
B004/B056 
6, [G20 
AUTHORS : Corresponding Member AS USSR, Kir'yanov, V-A.. 
and Krylov, V. S. 
TITLE: — Effects of the Discrete Nature of the Charge and Properties 


of the Double Layer on the Metal-Charge lnterface (Taking 
Account of the Discrete Structure of the Charge of 
Specifically Adsorbed Layers of Ions) 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 6, 


é 


pp» 1425 - 1428 \ 

TEXT: From various papers by other research workers the authors conclude 
that the model of an electric double layer with uniformly “gmeared out” 
charge does not correspond to the experimental results. In the present 

paper, they give a report on a quantitative investigation of the effects 

of discrete charges of the electric double layer on the metal - solution 
interface. The following equations are written: for the potential jump in 

the layer of adsorbed anions at the point of the electrocapillary maximum: 

oY, = Yo - -4x07/D (5), and in the case of a charged interface as 8 result 
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and Properties of the Double Layer on the B004/B056 

Metal-Charge Interface (Taking Account of the Discrete Structure of the 
Charge of Specifically Adsorbed Layers of Ions) 


of the charge q of the metal: oy "“%° A + A fy = -4xq (A+7)/D (6). j 
0 denotes the average charge in the adsorbed layer; D is the dielectric 
constant of the internal region; fp is the minimum distance between metal \ 
and anion, and (3+7" is that between metal and cation. For the micro- 

potential of the point charges the following relation is obtained: 


t ~ Yis ly (Btp)] (oy, + by.) (10), where Yugo (0/ Dg Ine. Provided the 


surface of the electrode is not too largely occupied, equation (10) 
agrees well with experimental data. For the dependence of the potential 
jump by, on the concentration and activity a, of the anions, 


6(6y,)/61n a, = (Rt/Fby,) - [oy*/s (6p, )] ~lpn/p (12) is found. An estimate 
of the values of fh and 7 from the data on ionic radii, and a calculation 
from equation (12) gave good agreement with the experimental data on the 
mercury - solution interface. The authors thank A. N. Frumkin for a 
discussion. There are 13 references: 7 Soviet, 3 US, 5 British, and 
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LEVICH, V.G. YALAMOV, Yu.I. 


Potential distribution at the surface of a strongly icnized 
polymer macromolecule in an electrolyte solution, Dokl. AN 


SSSR 142 no.23399-402 Ja 62. 


1. Institut elektrokhimii AN SSSR. 
AN- SSSR (for Levich). 
(Polymers) 


(MIRA 15:2) 


2. Chilen-korrespondent 


Electromotive force) 


Ratsahts 


APPROVED FOR RELEASE: 08/23/2000 


Electrolyte solutions) 


CIA-RDP86-00513R000929510016-8" 


Sees este yee bite yee 


ioe Rove? ae husioasionieh ab sad cts CIA-RDP86- 00513R000929510016- i 


> ey ER a SESE e $e EBS ne SE ae Ee at ee ai Srna ce. 


34480 
$/020/62/142/004/017/022 
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5. ¥D00 (ale /20P) 
AUTHORS: SR, and 
Yalamov, Yu. I. 


TITLE: Problems of the theory of polyelectrolytes at low degrees of 
ionization 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 142, no. 4, 1962, 851 - 854 


TEXT: The discrete distribution of the charge on the surface of a 
spherical macro-ion is investigated. The interface macro-ion - electrolyte 
is assumed to be plane. The polymer I has the dielectric constant b4> 


the electrolyte II the dielectric constant Eo The charge gq is at a depth 
h below the surface of I. A¥ = -(4¥/e )a8(x)8(y)8(2 +h) (1) is written 


down for I; AY = -(4%/e5) he n, ee eg/T) (2) for II. Eq. (2) is 
1 
linearized: bo-1o = 0 (3), where “ . (4ne?/eg0) 3) 42 - The solution 


of reve (1) and (3) in the range -oofe¢ 0 and gece be the boundary 
Card 
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- 0, 


conditions | Oe 7 €,a¥/02( o* éa00/t| o} ?\ seco - 7 Ze-00 


and for 2 di/re produces the potential: 


9(gr2) [ea/(e, + é»)|[exp(- ke +B 2y/\ 2 +2 2}. For the repulsion 


vetween two charges Gy I with the distance d on the surface cf I holdes 
& = ~(4%/€,)[948(x)6(y)6(z +h) + a,6(x - a)d(y)6(z + h)]. Fer 44=9,94 
and h = 0, the following potential is found: 


#(x, 2) - |2a/(e, + exp( cle? - +85 2yNee-+ 22 + exp(- dee +2°3/ Ne «2? 


where Q x - a)©-+ y* + 2°.. The interaction between the ionic baie: " 
sursounding the charges is determined from: p = -(a/a4)(§, - - Bop) >. 


is the free electric energy of the system of two charges and the respective 
jonic clouds with the distance dj; 65 corresponds to d =» oo and does nc° 


depend on d. Results p= [2a?/ e,: + t)| (1 + tad) [exp(- wa)\/4. Already 


for Wdy1, p differs little from the interaction of two punctiform charzes 
in the absence of an electrolyte. With increasing ionization of s 
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macromolecule, the electrostatic interaction may thus have a Strong... fa 
on the configuration of macromolecule links. There are 2 figures and 

6 references: 1 Sovict and 5 non-Soviet. The four references to 
English-language publications read as follows: GC. E. Kimball, HW Cutler 
H. Samelson, J. Phys. Chem., 56, no. 1, 57 (1952); 3s. Kagawa, M. Nagasawa 
J. Polym: Sci., 16, 299 (1955); y. Ykeda, J. Phys. Soc. Japan, 8, 43 
(1953); 8. Lifson, A. Katchalsky, J. Polym. Sci., 13, 43 (1954). 


ASSOCIATION: Inatitut elektrokhimii Akademii nauk SSSR (Institute of 
Electrochemistry of the Academy of Sciences USSR) 


SUBMITTED: Ootober 14, 1961 
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PERZODICAL: Akademiya nauk SSSR. Doklady, v- 143, no. 1, 1962, 64-67 


ot HES EES AEE SEES NESSES ERT TERETSTSS PERS RATA SOOT Ey PEAT RTT EA TCSP ES RE TAO 
IV. Lik? s/020/62/143/001 /010/030 
pdr ye (def, Hed, 8: ) B104/B108 
. » i 
AUTHORS: Levich, Ye Ge, Corresponding Member of the AS USSR, and 
‘Gurevich, Yu. Ya. te 

{ 
TITLE: Effect of a magnetic field on the surface waves of 


conductive liquids 


TEXT: The propagation of gravitation-capiliary waves in conductive 
liquids under the action of an external magnetio field ia studied. The 
periodical solution of the linearized equations of magne tohydrodynanics 


Ov/at = —+ vp+er+ ie {rothH,}, h/d¢ = rot [vHo}, (1) 
divv=0, divh=0. 


are sought. The external magnetic field io 4s assumed to be in the direc-. 
tion of the gravitational field, which leads to the particular solution 


ae A4npkl hehe __Anpk abethe 
Ss a Ce 
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To this solution must be added the solution 


vs Be-herten, (9) rs 
of the homogeneous equation H2 gry ! 
wv + Gap ar =o: (8), 


which describes the Alfvén wavea propagating into the liquid. 
p= ang ite. The electromagnetic field extends above the surface of the 


liquid to a height equal to about two wavelengths of the surface waves. 
The liquid particles in the waves move in circles, the radius of which 
decreases exponentially with the depth. The dispersion of the 
magnetohydrodynanic gravitational waves is described by 


ry OE (21). 
Pee == an 
This shows that gravitational waves with a wavelength smaller than 
hor - H2/4ng6 cannot propagate along the surface of the liquid. The 


effect of surface tension 4p investigated on the assumption that if does a 


not 5 on the magnetic field and that the electromagnetic tensions are’ 
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low. Without attenuation, the propagation of sufficiently short or 
sufficiently long waves is possible, the dispersion law not depending on 
the orientation of the magnetic field relative to the direction of 
Gravitation. The propagation of sufficientiy short waves (capillary 


waves) is always possible. There are 5 references: 4 Soviet and 1 non- | 
Soviet. , 


' ASSOCIATION; Institut elektrokhimii Akademii nauk SSSR (Institute of ; 
Electrochemistry of the Academy of Soiences UssR) 


SUBMITTED: December 15, 1961 
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hydrogen space waves, 


MAYHANOVSKIY. S.6. 


1, Institut elektrokhinii AN SSSR, 2. 
AN SSSR (fcr Levieh). 
(Catalyssx) 
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1. Institut elektrokhimii AN SSSRe 2. Chlen-korresponient 
AN SSSR (for Levich). 
Hydrodynamics) (Surface active agents) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000929510016-8" 


OEEROVED FOR RELEASE: 08/23/2000 


wis 2 uaa LOI Rapaiehs emer er ciesret ne persis 


CIA-RDP86- uch chen daha dl 


Bras sl EF Er aoa eae AEE SAU) SEAR DARE Ee houbatt hy Ruwaea dee oni SEAS ey 
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Alternating current in a binary electrolyte. 


Dokl. AN SSSR 146 
0021398401 S 162. (MIRA 15:9) 
1, Institut elektrokhimii AN SSSR, 2. Chlen-korrespondent AN SSSR 
(for Levich). 
(Electrochemistry) 
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AUTHORS: . Levich, Ve Ge, Corresponding Member AS USSR, Golovin, A. M. 


 BITLE: Rain shower theory 


' 


PERIODICAL: Akademiya nauk SSSR. Doklady, v-. 147, now 4, 1962, 829-832 


TEXT: ‘The oversaturation of the cloud with humidity, taking account of 

droplet coagulation, is studied here by means of cloud models as first 

used by Ya. I. Frenkel’ and N. S. Shishkin (Izv. AN SSSR, ser. geogr. 

4 geofiz., 10, 301 (1946)). The oversaturation depends on the altitude, 

because this lowers the temperature and therefore the vapor pressure 

necessary for saturation. Oversaturation is slowed down by condensation. 

Coagulation causes the oversaturation to increase again with altitude. At. 

a height of z~2 km, V(z) « volume of the droplets at the height z ae 
reaches its boundary value (~ 3+107 )» Coagulation affects rising as 


well as falling drops. The rules of coagulation are discussed for both » 
Cases. Some of the coagulation drops, however, are destroyed again by 
the rising turbulent air current. Thus 4 cycle can occur. Passage 
through several such cycles is a necessary condition for the development 
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of a rain shower. Their number can be estimated from the formula 


n r \3 
1-f k 2 2 
Nf 5 P(e) eaten eg. 


Ny » initial number of droplets with radius ry per unit of volume at the 


height where the big droplets disintegrate. f «= probability of water 
retention of a droplet within the cycle, n = number of cycles, 
g = water density, & * density of the rising air ourrent, R, «= radius of 


the droplet that disintegrates, ©) «= rate of the rising air current, 


QQ 72610? on'/? /sac. The problem of the cycle stability, e.g. the 
possibility of humidity .loss-from thecycle, is also investigated. a 

G3 ee ee reference is: W. Howell, J. Meteorol., 6, No. 2, 134 
1949). 
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ASSOCIATION: Inetitut elektrokhimii Akademii nauk SSSR (Institute of ; 
Electrochemistry of the Academy of Sciences USSR) . 


SUBMITTED: June 16, 1962 
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“present State of the Theory of Electron Transfers in Solutions." 


Report presented at the lith meeting CITCE, Intl. Conn. of Eledrochenical 
Thermodynamics and Kinetics, Moscow, 19-25 Aug 63. 


Institute of Electrochemistry, Academy of Sciences of USSR, Moscow 
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Utilization of the hanging drop electrode in research on 
unstable products of electrode reactions, Bul chim PAN 11 
no.12:705-710 '63. 


1. Institute elektrokhimii kademii nauk, Moskva, Predatavleno 
V. Kemuley [Kemla, W.]. 
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theory of the double electrical layer in concentrated solutions. 
Part 1. Zhur. fis.khim, 37 1o.1:106-114 Ja '63. (MIRA 1783) 


1, Institut elektrokhiaii AN SSSR, 
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autuors: / _lwvich, V. CG.) Yalamov, Yu. I. (Moscow) 


Determination of the potential at the surface of a 
cylindrical polymer macromolecule in electrolyte solution 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 37, no. 2, 1963, 333-339 


 .PEXT; The distribution of the potential is calculated for the surface of 


@ cylindrical macromolecule in an electrolyte solution, whose length h is ; 


notably greater than its radius a. Based on the Poisson Boltzmann potential 
distribution in the neighborhood of a cylinder, AY «. -4ng/D, where D is WY 


the dielectric constant of the solution and y ia the density of charge, 


a, AY/xT = 1n [(x? /2p*) ens] - ac /(ac, + 2C.,) 4s obtained. Here e, is 


1 


where n, is the total of the counter-ions and electrolyte ions having a 


charge opposite in sign to that of. the macro-ion; 
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ons 2 2 2 2 
; 82 = #5 [n,/(n, + ny) | £°(2n,a) - n° 62.71/25 He = 4ne (n, + n,)/kTD, 
ate 4.8°107 1° cgs unita; ny is the number of electrolyte ions, the sign . ok 
_-. Of which is consistent with that of the surface charge of the macro-ion at 
4 Yh OF fae K 1 (24,a)/K, (2x8). The constant 6 is calculated from: ~ 
. cth 6a -Ve 2/k@Dhap - [n, /(n, + no) | x Hof(2x,a)/8, whexe vy is the number 
.«  O£ charges on the cylinder an & mean avai lo| = VYe/2nah. Cc, is the 
' concentration of the polyner, C Co that of the electrolyte, ais the degree 


of fonization. The values calculated for e AY/kT were checked on 
pOxine Uisgry1AG acid in NaCl solution and rapages with a= 0. a 


a Ped 1078 cm: 
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ae 


concentration © 


7 |e D4 esp 


C, = 0.1 monomole/1 
Coy = 0.1 mole/l 


‘ ¢ = 0.05 monomole/1 | 
Co. 0-04 mole/1 pon nes 
ci. 0.02 monomole/1 

C5, = 0-01 mole/1 


The divergence between the experimental and the theoretical value 
dnoreases with increasing gtiusion owing to the higher diffusivity of the 
double layer. For a 2107! cm, a better agreement may be expected also 
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Eleetric conductivity and electron paramagnetic resonance signal 
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pn Limit of a thermal chain explosion 


TOPIC TAGS: combustion kinetics, thermal explosion, chain reaction, reaction rate, 


| 
ee AN SSSR. Doklady, v. 165, no. 1, 1965, 144—-1h6 | 
-\free radical | 


|ABSTRACT: ‘The authors study the effect of slow nonradical reactions on the stability 

of stationary conditions in a chain rocess. | The process considered involves a single 
type of radical |with reactions of the first, second and zero order with respect to 

radical concentration. A system of nonlinear equations is given for the dimensionless 
concentrations of the initial radicals and molecules and for the dimensionless tempera! 
ture in the reaction zone. It 4s assumed that the effect of temperature on the reac- | 
tion rate is given by the Arrhenius equation and that all three reactions take place — 
with double collisious. The dimensionless variables for the molecular concentration , 
land temperature are selected to give homogeneous boundary conditions for the initial 
system of nonlinear equations. A solution is given for this system in the form of & j—- 
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"Hydrodynamics of a System of Bubblea in a Liquid of Low Viscosity" Z 
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i Zhurnal Prikladnoy Mekhaniki 4 Tekhnicheskoy Fiziki, Moscow, No. 2, Mar-Apr 
1966, pp- 63-71 Sue aah 

‘OPC TAGS: Reynolds numbe ynami 

ao eee vations: the effect ber, hydrodyoacent and the shape occupied by a system - 
of bubbles on the rate of their rise in an unlimited medium and a vertical cy- 
,lndrical column is investigated. Deformations of the system which are advan- 
ftageous from the energy standpoint are considered, with the assumption of a 
thomogeneous and isotropic distribution of the bubbles in the system. A 

| theoretical description of the motion of the system of gas bubbles in the li- 
‘quid is necessary for study of the bubbling processses. This problem has been 

- repeatedly studied in the case of small Reynolds numbers (Re 1) on the basis 
“of the so-called model of cells. In reference (1]* a similar model was used H 
- for description of the motion of a system of bubbles of moderate dimensions 
(Re 300). It was asaumed that at all instants of time each bubble is located | 
jat the center of an imaginary spherical cell of liquid, the radius of which is | 
sequal to the mean distance between the centers of the bubbles in the system. 
.Also, the normal component of the velocity of the liquid is equal to zero on 
‘the surface of the cell. The first assumption is equivalent to the principle 
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ABSTUAC'?s, The characteristio feature of almost oll processos 
ocourring in a fluidized bed is their strong dependence on tho 
nature of tho mechanical motion of the solid partioles forming 
the layer. <An attempt is made to construct a theoretical modol ° 
Wnich would adequately describe this motion. In existing models 

there is no explanation of the nature of ‘the sharp transition 

to the psuedofluid state and the velooity distribution of tho 
; particles 1s negleoted, as is the relation of this distribution 
to the parameters of gas motion, eto. 


A very simple kinetio model of a fluidized bed is proposed. ~ x 
is based on the idea that the solid partioles in suoh a layer 
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